) have been evaluated using "Phase Separation Model" The findings of the present work supports to make the probable evidence of polymer-surfactant interactions in aqueous medium.
Key words: Micellization, Cloud Point (CP), Triton-X-100, Poly-N-Vinyl-2 Pyrrolidone (PVP), Phase separation model. perceptible even with the naked eye is known as "Clouding". This temperature is referred as "Cloud Point" 10 (CP), the cloud point is as important is an important property of non-ionic surfactants, below CP a single phase of molecular solution or micellar solution exists; above CP the water solubility of surfactant is reduced and it results into cloudy dispersion. 11 The CP values for a polymer-surfactant mixture may be a guide to its hydrophilic or hydrophobic character. When surfactants are added to water at low concentration, they are dispersed as discrete molecules. However at a particular concentration, surfactant molecules get associated to form aggregates or micelles [12] [13] [14] [15] . This concentration is known as critical micellar concentration (CMC) which is an important property of surfactant. Above CMC the surfactant molecules exists as aggregates or micelles. CMC of surfactant is determined by several methods such as conductance, solubilization, surface tension etc.
In this paper the results of our study on the clouding phenomenon of pure Triton-X-100 and in presence PVP at various concentrations has reported. These studies are important in the field of medicinal preparations, agrochemicals, detergents, etc. considering cloud point as threshold temperature of the solubility, the thermodynamic parameters of clouding process (ΔG ) have been evaluated using, "Phase Separation Model"
MATERIALS AND METHODS
Nonionic surfactant Triton-X-100 was obtained from Fluka Chemie and it was used as received. Water soluble polymer (Poly-N -vinyl-2-Pyrrolidone) PVP was the product of Sigma, USA (Mol. Wt.25000 and 40000). Both the PVP polymers are dialyzed to remove low molecular weight fractions and other associated electrolytic impurities before use. Doubly distilled water with specific conductance 2-4 × 10 6 Scm -1 at 303.15 K was used in preparation of solutions of different concentrations.
The cloud point (CP) was determined by controlled heating in well stirred surfactant solution as well as surfactant-PVP mixture until it clouded or got turbid. The turbid solution was then allowed to cool slowly while being stirred and the temperature for the disappearance of turbidity was considered as the cloud point of the test solution. Heating and cooling was regulated to about 1 0 C per minute around the CP. The reproducibility of the measurement was found to be within ± 0. 
RESULTS AND DISCUSSION

Cloud Points (CP) of Pure TX -100
The cloud points of TX-100 pure non ionic surfactant at different concentrations in (Wt %) are given in Table 1 . The CP of TX-100 are substantially constant over a wide range of concentration. The values of CP increases mildly from 63 o C to 67 o C with increase in concentration of surfactant from 1 to 10 Wt%. In fact, CP of TX-100 has been reported to change very slowly 16 .
Cloud Points (CP) Triton X-100 -Poly (N-Vinyl-2 Pyrrolidone)
The influence of PVP (Mol. Wt. 25000) and PVP (Mol. wt. 40000) on the CP cloud point of TX-100 at different concentrations has been also studied. The results are given in Table 2 and Table  3 . These results indicating that the cloud point of surfactant declined considerably with increased molecular weight of PVP from 25000 to 40000. It C. As concentration of T-X-100 increases from 1 to 10 Wt% CP decreases from 69.9 to 63.5 o C for 0.005Wt% of PVP. As molecular weight of PVP was increased from 25,000 to 40,000 the CP of T-X-100 decreases with addition of PVP for all concentration pairs studied. The influence of [PVP] on CP of T-X-100 for Mw 25,000 and 40,000 are shown in a graph 1, 2 and 3 respectively. Table 2 and Table 3 show that CP declines with increase PVP concentration effectively. This is mainly due to removal of water molecules by added polymers which helps the surfactant micelles to come closer with each other resulting into lowering of CP of the present [PVP] surfactant systems.
Thermodynamics of clouding
All physicochemical processes are energetically controlled. The spontaneous formation of micelle is obviously guided by thermodynamic principles. Cloud points are the characteristics of non-ionic surfactants. Thermodynamic parameters of pure Triton-X-100 are given in Table 4 and Triton-X-100 -PVP mixed systems are given in Table 5 and 6 respectively. In case of non-ionic surfactant the desolvation of hydrophilic groups of the surfactant leads to the formation of cloud turbidity in the surfactant solution at elevated temperature. The appearance of cloud point is entropy dominated. At the cloud point, the water molecules get detached from the micelles.
Considering cloud point as the phase separation point, the thermodynamic parameters such as standard free energy (ΔG The thermodynamic parameters for pure surfactant and in mixed systems are given in Table  4 and Table 5 indicate that the process of clouding is guided by both enthalpy and entropy 17 .
The present work would be supportive evidence regarding the probable interaction between non-ionic surfactant and macromolecules, water soluble polymer leading to the phase separation at the cloud point. The effect of PVP on the cloud point is a clear indication that the phenomenon of clouding is associated with the different micelles coalescing. 
